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(54) HEATER PLATE FOR VACUUM DEPOSITION AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the deterioration of a 
semiconductor device to be produced by coating the entire surface of a 
sheathed heater except its terminal with an aluminum rolled material. 
SOLUTION: The heater plate 10 is formed by coating the periphery of a 
plate 12 of aluminum-cordierite composite wherein a sheathed heater 1 1 is 
embedded with an aluminum rolled material 13. At this time, the entire 
surface of the sheathed heater 1 1 except its terminal is coated with the 
aluminum rolled matreial 13. The aluminum-cordierite composite is 
formed with a mixed powder contg. 30-90wt.% aluminum and 70-10wt.% 
ceramic. Consequently, a specified high vacuum is maintained without 
using a vacuum pump of high exhausting speed. 
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* NOTICES * Cj — ^ \ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The heater plate for vacuum devices characterized by consisting of a plate of the aluminum ceramic complex 
embedding the sheath heater, and covering the whole surface other than the terminal area of the aforementioned sheath heater 
with the aluminum rolled stock. 

[Claim 2] The heater plate for vacuum devices according to claim 1 with which the aforementioned aluminum ceramic complex 
is formed with 30 - 90 % of the weight of aluminum, and the mixture of 70 - 10 % of the weight of ceramics. 
[Claim 3] The heater plate for vacuum devices according to claim 1 or 2 which has the rate of the thickness of one side of the 
aforementioned aluminum rolled stock to the thickness of the plate of the aforementioned aluminum ceramic complex within the 
limits of the aforementioned aluminum rolled stocks 0.2-1 to the complex 10 of the aforementioned aluminum ceramics. 
[Claim 4] The heater plate for vacuum devices given in any from the claim 1 whose aforementioned ceramics are a cordierite or 
quartz glass to a claim 3 they are. 

[Claim 5] The heater plate for vacuum devices given in any from a claim 1 to a claim 4 they are with which the front face of the 
aforementioned aluminum rolled stock is mirror-plane-ized by meanses, such as machining and electrolytic polishing. 
[Claim 6] The heater plate for vacuum devices given in any from a claim 1 to a claim 5 they are with which the front face of the 
aforementioned aluminum rolled stock is alumite-ized by anodic oxidation. 

[Claim 7] The manufacture method of the heater plate for vacuum devices characterized by creating the plate of the aluminum 
ceramic complex embedding the sheath heater, and subsequently the isostatic pressing method between heat covering the whole 
surface other than the terminal area of the aforementioned sheath heater of the plate of the aforementioned aluminum ceramic 
complex by the aluminum rolled stock. 

[Claim 8] The manufacture method of the heater plate for vacuum devices according to claim 7 that creation of the plate of the 
aforementioned aluminum ceramic complex adds ceramic powder, carries out **** forging of the fusion aluminum which carried 
out mixed distribution, and is performed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the heater plate used for heating of a substrate within vacuum devices. 
[0002] 

[Description of the Prior Art] If there is gas emitted to the bottom of a high vacuum from the vacuum devices itself in the 
vacuum devices which manufacture a semiconductor device, in order to exhaust this, an exhaust speed will need a still larger 
vacuum pump, and will reduce the quality of a semiconductor device depending on the case. Therefore, as for the structural 
material used for vacuum devices, or parts, it is desirable that it is what does not emit gas as much as possible. Although a 
substrate is laid on a heater plate and heated in many cases as everyone knows when making a thin film form on a substrate with 
a sputtering system or plasma CVD equipment, and **********ing the thin film on a substrate by the etching system, there is a 
problem of a gas evolution in this heater plate, and it is not yet solved fully. 

[0003] As a heater plate for substrate heating currently used conventionally, there is a carbon heater plate 50 shown in drawing 7 
. A of drawing 7 is the partial fracture plan of the carbon heater plate 50, and B of drawing 7 is the cross section of the direction 
of a [B]-[B] line in A of drawing 7 . According to a predetermined volume view (wiring configuration), bending of the sheath 
heater 51 (it consists of sheath heater 51a [ of the periphery section ] and sheath heater 51b of a core) which covered the 
circumference of a nichrome wire by the magnesium oxide of an insulating material, and was held in the stainless steel tube of 
5-6mm of appearances phi is carried out, and it is manufactured on both sides of the above-mentioned sheath heater 51 with the 
high grade carbon boards 52 and 53 of the upper and lower sides which carried out recessing to each according to the another 
side Since carbon has thermal conductivity and it excels in thermal resistance, this carbon heater plate 50 has the property that a 
heating response is good and cannot carry out heat deformation easily. 

[0004] However, since carbon tends to adsorb water, when the carbon heater plate 50 is heated under a high vacuum, it has the 
defect in which a lot of gas is emitted. Moreover, it is easy to break easily [ a shock ]. Furthermore, since the carbon heater plate 
50 does not have resistance in the etching gas used when carrying out plasma gas cleaning of the inside of vacuum devices, or 
when carrying out vapor etching, for example, a nitrogen trifluoride, (NF3), although making alumina ****** form in a front 
face is performed, this ****** essentially has much discharge gas. Furthermore, recessing for sheath heaters to the high grade 
carbon boards 52 and 53 makes the manufacturing cost high. 

[0005] There is another aluminum casting heater plate which replaced the above-mentioned carbon with casting aluminum, the 
sheath heater bent according to the volume view ~ the inside of mold - a core ~ it sets to a **, and it machines and a 
predetermined tabular is made, after slushing and carrying out one-casting of the **** (fusion aluminum) Since it was casting, an 
up-and-down board was not set like a carbon heater plate. And it is NF3 after membrane formation. Plasma CVD equipment and 
NF3 to which cleaning in vacuum devices is performed by gas The aluminum casting heater plate for etching systems on which 
vapor etching is performed by gas anodizes and alumite-izes a front face, and is NF3 -proof Gas nature is given and it is 
performed that the aluminum casting heater plate for sputtering systems with which a low thing of a gas evolution is desired as 
much as possible mirror-plane-izes a front face by machining and electrolytic polishing. For the cast aluminum, since it is in 
contact without a sheath heater and a crevice, the temperature gradient of a sheath heater and a heater plate front face is small, a 
heating response is good, and also a manufacturing cost is a low. 

[0006] However, since **** oxidizes at the time of casting, and the oxidizing zone which is not precise is produced, and the 
pinhole of a nest or a large number is formed and these serve as adsorption sites, such as moisture, an aluminum casting heater 
plate has much discharge gas. Moreover, since the coefficient of thermal expansion of aluminum is as large as 25.7xl0-6/degree 
C, when it is easy to transform a heater plate side unequally at the time of heating and uses a glass substrate, it tends to cause 
breakage. Moreover, from the property of aluminum, the continuous duty maximum temperature is 300 degrees C, and heating 
temperature is limited. Moreover, NF3 -proof The coefficient of thermal expansion of the alumite made to form in order to give 
gas nature is 8.0xl0-6/degree C, and when a difference with aluminum receives a thermo cycle greatly, it generates a crack in an 
alumite layer. Furthermore, even if the particle diameter of a metal texture is large and machines and carries out electrolytic 
polishing of the aluminum cast, flatness cannot come out of it easily. 
[0007] 

[Problem(s) to be Solved by the Invention] this invention is made in view of an above-mentioned problem, and even if heated 
under a vacuum, discharge gas aims at offering the few heater plate for vacuum devices, and its manufacture method. Moreover, 
unequal heat deformation is not caused at the time of heating, but it aims at offering further the heater plates for vacuum devices 
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including mirror-plane-izing in which stable surface treatment is possible. 
[0008] 

[Means for Solving the Problem] The above purpose consists of a plate of the aluminum ceramic complex embedding the sheath 
heater, and, therefore, is attained by the heater plate for vacuum devices characterized by covering the whole surface other than 
the terminal area of the aforementioned sheath heater with the aluminum rolled stock. 
[0009] 

[Function] Since all the front faces of the plate of the aluminum ceramic complex embedding the heater plate for vacuum devices 
of this invention are covered with the aluminum rolled stock, there is little discharge gas. Moreover, since aliiminum ceramic 
complex is used, a coefficient of thermal expansion is small, and since the front face serves as an aluminum rolled stock, it can 
perform stable surface treatment including mirror-plane-izing. 
[0010] 

[Example] Hereafter, the heater plate for vacuum devices of this invention is explained with reference to a drawing. 
[001 1] (The 1st example) Drawing 1 shows the heater plate 10 for vacuum devices of the 1st example, and A of drawing 1 is a 
partial fracture plan and the cross section of the direction [ in / A of drawing 1 / in B of drawing 1 ] of a [B]-[B] line. The 
circumference of the plate 12 of the aluminum cordierite complex which embedded the sheath heater 1 1 as the whole is covered 
with the aluminum rolled stock 13 , and it is constituted. In addition, in drawing 1 , the aluminum rolled stock 13 is drawn by the 
larger ratio than actual thickness. In order that this heater plate 10 may enable independently adjustment of the temperature of a 
periphery and a core, the sheath heater 1 1 is laid by the periphery as sheath heater 1 lb in sheath heater 1 la and a core, a base 
center section pulls out each terminal and it is pulled out via the member 14 outside. 

[0012] As for the plate 12 of the aluminum cordierite complex with which this sheath heate r 1 1 is embedded aluminum (A5 05 2) 
and the cordierite (2MgO, 2aluminu rn2 0 3. and 5Si02) of ceramics are mixed by the rate ofalurrunum / cordierite =70/30 by the 
weight ratio. In addition, the coefficient of thermal expansion of a cordierite is about l-2xl0-6/degree C. This complex is 
obtained by cooling what cordierite powder was added [ what ] to the aluminum in a fusion state with a temperature of 900 
degrees C, and carried out mixed distribution. 

[0013] Drawing 2 is the outline cross section of the forging equipment 21 for performing the so-called **** forging for 
rnanufacturing the plate 12 of the aluminum cordierite complex embedding the sheath heater 11. The base of the forging 
container 22 is covered with sheet metal 12' of the aluminum cordierite complex created beforehand, the sheath heater 1 1 which 
carried out bending according to the volume view to up to it, and protected the terminal is laid, and it binds with the conclusion 
implement which does not illustrate the top cover 24 equipped with the piston 23 for press. In addition, in this drawing 2 , the 
cash-drawer section 14 of the sheath heater 1 1 is omitted, and the wiring density of the sheath heater 1 1 is shown simpler than 
drawing 1 for brief-izing. subsequently -- forging - a container - 22 - a top cover ~ 24 ~ about - 500 - degree C ~ heating - 
not illustrating - the gate ~ from - a **** - a cordierite -- powder » aluminum - temperature - about ~ 900 - degree C - 
fusion - mixture - 12 -- " » slushing - a piston 23 - the about lOOOt force » pressing . While sheet metal 12* of the aluminum 
cordierite complex with which the base was covered by this operation, and fusion mixture 12" unify, it is covered with fusion 
mixture that the circumference of the sheath heater 1 1 does not have a crevice, either. Subsequently, after cooling pressing, the 
plate 12 of the aluminum cordierite complex embedding the sheath heater 1 1 shown in drawing 3 is obtained by making a tabular 
with a 598mm[ 498mm by ] x thickness of 18mm. The coefficient of thermal expansion of the plate 12 of this complex was 
8xl0-6/degree C equivalent to titanium metal. 

[0014] Next, although the plate 12 of the aluminum cordierite complex embedding the sheath heater 1 1 is covered with the 
aluminum (A5052) rolled stock 13, the covering is performed by the so-called isostatic pressing method between heat. First, as 
shown in drawing 4 , **** [ of two sheets ]-like aluminum rolled-stock 13' is put from both-sides side of the plate 12 of 
aluminum cordierite complex, and it loads into the isostatic pressing equipment 3 1 between heat shown in drawing 5 by using as 
the processing object S the thing to which 13s [ of contact sides ]' was made close. In addition, the thickness of ****-like 
aluminum rolled-stock 13' is 1mm. 

[0015] Drawing 5 is outline drawing of longitudinal section of the isostatic pressing equipment 31 between heat, while inserting 
the top cover 33 and the lower lid 34 of the high-pressure cylinder 32 equipped with the water jacket 36 by the up-and-down 
press frames 38 and 39 and heating them at the heater 35 in the high-pressure cylinder 32, high-pressure argon gas is introduced 
via a top cover 33 from the gas-compression machine 42 connected to the argon (Ar) chemical cylinder 41, and the vacuum 
pump 43 is connected. The processing object S is pressure 100 kg/cm2 into the high-pressure cylinder 32 heated by the 
temperature of about 500 degrees C once having been placed on the base 37 in the high-pressure cylinder 32 and carrying out 
evacuation. Argon gas is introduced and it is pressurized isotropic. By performing pressure treatment for about 60 minutes, 13s 

of contact sides of ****-like aluminum rolled-stock 13' of two sheets ]' becomes the aluminum rolled stock 13 which unified and 
continued, and the aluminum rolled stock 13 and the plate 12 of aluminum cordierite complex are joined closely. A tabular with 
a 600mm[ 500mm by ] x thickness of 20mm is made after cooling, and the heater plate 10 for vacuum devices shown in drawing 

1_ is obtained. Although drawing 6 is the duplicated drawing of the cross-section photograph for a joint, the crevice is closely 
joined between the plate 12 of aluminum cordierite complex, and the aluminum rolled stock 13 that there is nothing. The 
coefficient of thermal expansion of this heater plate 10 for vacuum devices was 9.5x1 0-6/degree C. 

[0016] Since the heater plate 10 for vacuum devices obtained as mentioned above does not have a crevice between the sheath 
neater 1 1 and the plate 12 of aluminum cordierite complex and the aluminum and the aluminum rolled stock 13 in the plate 12 of 
aluminum cordierite complex are unifying, the heating response is good like the aluminum casting heater plate of the 
conventional example. Moreover, since the deficit by shock like a carbon heater plate does not take place, either but it is 
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reinforced with the thermal resistance of a cordierite, heating of 400 degrees C of continuation is possible. 
[0017] Moreover, since the front face is formed by the aluminum rolled stock 13 and it is hard to adsorb moisture without a nest, 
a pinhole, or the oxidizing zone that is not precise, there is little discharge gas within vacuum devices. Moreover, since the 
surface aluminum rolled stock 13 has the small particle diameter of a metal texture, it tends to take out a mirror plane by 
.machining, electrolytic polishing, etc. 

[0018] Furthermore, since the front face is covered with the aluminu m rolled s tock 13 with thin thickness, even if the coefficient 
of thermal expansion as the whole does not cause deformation with an unequal heater plate side small as mentioned above at the 
time of heating but lays a glass substrate, it does not produce breakage. In addition, since a process which uses high grade carbon 
and carries out recessing to this like the carbon heater plate of the conventional example is not needed, a manufacturing cost is 
also low. 

[0019] (The 2nd example) The front face of the covered aluminum rolled stock 13 was machined under argon gas atmosphere 
using the heater plate 10 for vacuum devices obtained in the 1st example, irregularity with a minute front face was lost, and 
mirror-plane-ization which makes small the surface area to which moisture etc. sticks was performed. Argon gas is used for 
suppressing that the oxidizing zone which serves as adsorption sites, such as moisture, with the heat at the time of machining and 
which is not precise generates. It was suitable as a heater plate which discharge gas of the heater plate for vacuum devices 
mirror-plane-ized has decreased further, and uses a front face within a sputtering system. 

[0020] The same effect is acquired even if it mirror-plane-izes a front face with machining which makes a processing part 
besides rracluning under the above-mentioned argon gas atmosphere generate an alcoholic steam, or machining which does not 
use the cutting oil which occlusion is carried out and causes a gas evolution behind. 

[0021] (The 3rd example) The front face of the covered aluminum rolled stock 13 was anodized using the heater plate 10 for 
vacuum devices obtained in the 1st example, and precise alumite (aluminum oxide) was made to form. Alumite is formed in the 
front face of the aluminum rolled stock 13 by being immersed into 20% sulfuric acid, using as an anode plate the heater plate 10 
for vacuum devices which protected the terminal of the sheath heater 1 1, and impressing the direct current voltage of 400V 
between the negative plates immersed independently. After the alumite of predetermined thickness was obtained, it took out and 
rinsed, and it dried by 500-degree C hot blast. Although the coefficient of thermal expansion of alumite is 7 - 8xl0-6/degree C 
and it was considered because it approximates with the coefficient of thermal expansion of the heater plate 10 for vacuum 
devices, even if it used it within vacuum devices and gave the thermo cycle, the crack was generated or it did not exfoliate. 
[0022] The heater plate for vacuum devices which alumite-ized the front face is plasma-ized NF3. Since it has the corrosion 
resistance to gas, it is NF3 about the inside of the equipment after membrane formation. It is NF3 about the plasma CVD 
equipment cleaned by gas, and the thin film on a substrate. It is suitable as a heater plate used within the etching system which 
********** s g ag Above-mentioned NF-proof 3 gas nature is obtained [ front face / of the aluminum fluoride rolled stock 13 ] 
also as considering as aluminum fluoride (A1F6) in the front face of the aluminum rolled stock 13. 

[0023] As mentioned above, of course based on the technical thought of this invention, various deformation is possible for this 
invention, although the example of this invention was explained, without being limited to this. 

[0024] For example, in the 1st example, although the cordierite was used for creation of the plate 12 of aluminum ceramic 
complex as ceramics, various ceramics other than this can be used. A desirable result is given although 0.5xl0-6/degree C and 
very small quartz glass (Si02) have an expensive coefficient of thermal expansion especially. In addition, an alurninum titanate 
(aluminum 203 and Ti02) and the RISHIYA porcelain containing you crypt tightness (Li2 0-aluminum2 03 and 4Si02) are 
also desirable ceramics. 

[0025] Moreover, in the 1st example, although considered as fusion alurninum on the occasion of creation of the plate 12 of 
alurninum cordierite complex using aluminum (A5052), i.e., an aluminium alloy, it replaces with this and the aluminum (A 1052) 
which is a simple substance, or the alurninum for casting (AC4C) can also be used. 

[0026] Moreover, in the 1st example, in the plate 12 of aluminum cordierite complex, although the mixture of the weight ratio of 
alurninum / cordierites 70/30 was used, a mixed ratio can be changed in 30 - 90 % of the weight (it is below the same) of 
aluminum, and the range of 70 - 10% of ceramics. The rate of ceramics can be made into size, so that especially the 
configuration of ceramic powder is close to a sphere. However, if the rate of ceramics is made into size 70% or more, the work 
which adds ceramic powder to fusion aluminum and carries out mixed distribution will become difficult, the complex obtained 
comes to have brittleness, and also thermal conductivity falls. On the other hand, if the rate of ceramics is made into smallness 
from 10%, a coefficient of thermal expansion will produce un-arranging according to a bird clapper in size. 
[0027] Moreover, although the **** forging method was adopted in the 1st example on the occasion of creation of the plate 12 
of the aluminum cordierite complex embedding the sheath heater 1 1 The plate of equivalent alurninum ceramic complex can be 
created also by casting the fusion aluminum which added ceramic powder and carried out mixed distribution into the mold which 
set the sheath heater 1 1 . The heater plate for vacuum devices which has an equivalent performance is obtained by covering this 
front face with an alurninum rolled stock. 

[0028] Moreover, in the 1st example, although with a thickness of 1mm ****-like aluminum rolled-stock 13' was joined and 
covered, respectively to both sides of the plate 12 of aluminum cordierite complex with a thickness of 18mm, as for the rate of 
the thickness of one side of the aluminum rolled stock which sets thickness of the plate of alurninum ceramic complex to 10, and 
covers this, it is desirable to consider as within the limits of 0.2-1.0. If the rate of the thickness of an alurninum rolled stock is 
smaller than 0.2 and the rate of thickness will be made or more into one with difficulty at covering work and subsequent 
mirror-plane processing, the coefficient of thermal expansion of a heater plate will produce un-arranging according to a bird 
clapper in size. 
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[0029] Moreover, in the 1st example, although joined and covered by putting and carrying out isostatic pressing between heat of 
the plate 12 of aluminum cordierite complex between **** [ of two sheets ]-like aluminum rolled-stock 13', it cannot be 
overemphasized that aluminum rolled stocks other than the shape of **** may be used. For example, you may carry out isostatic 
pressing between heat combining the aluminum rolled stock of the shape of a frame corresponding to the 4th page of the 
thickness portion of the plate 12 of aluminum cordierite complex, and the aluminum rolled stock of the tabular of vertical both 
sides which sandwich this. 
[0030] 

[Effect of the Invention] When it is used within vacuum devices according to the heater plate for vacuum devices described 
above according to a claim 1 like, there is little discharge gas and mirror-plane processing which lessens discharge gas further in 
addition is also easy gas. Therefore, without the large vacuum pump of an exhaust speed, ** can also maintain the predetermined 
degree of high vacuum, and quality of the semiconductor device to manufacture is not reduced. Moreover, the glass substrate laid 
since coefficient of thermal expansion does not produce small unequal heat deformation is not damaged, furthermore, the 
aluminum casting heater plate of the conventional example « heating of 300 degrees C of continuation - an upper limit - it was 
~ it receives, thermal resistance improves with the ceramics currently mixed, and heating which is 400 degrees C of continuation 
is possible 

[0031] With a heater plate, since coefficient of thermal expansion approximates the alumite on the aluminum rolled stock by the 
claim 6, it does not produce the crack or exfoliation by the thermo cycle with time. 

[0032] According to the manufacture method of the heater plate for vacuum devices by the claim 7, the aluminum rolled stocks 
which cover the plate of aluminum ceramic complex are unified, and an aluminum rolled stock and the plate of aluminum 
ceramic complex are joined closely without a crevice. 



[Translation done.] 



